1. Three-week-old spontaneously hypertensive rats (SHR) showed markedly elevated specific renin activity in the adrenal and the mesenteric vessels compared with control Wistar-Kyoto (WKY) rats.
Introduction
The etiology of hypertension in SHR has been of great interest in view of its resemblance to essential hypertension in humans. Although several factors have been implicated in its pathogenesis, no conclusive explanation has yet been obtained. Normal or subnormal levels of plasma renin 11, 21 and the failure to normalize blood pressure by nephrectomy 131 or by angiotensin I1 antagonists [41 indicate that the renin-angiotensin system may not play a role in spontaneous hypertension. However, recent findings that the angiotensin converting enzyme inhibitor, captopril, normalizes the blood pressure of patients with essential hypertension as well as SHR [4, 51 suggest a possible role for the Correspondence: Dr T. Inagami, Department of Biochemistry, Vanderbilt University School of Medicine, Nashville, TN 37232, U.S.A. renin-angiotensin system in extrarenal tissues. Vascular renin has been implicated in some hypertension models 161 and we have recently demonstrated a high renin level in the rat adrenal gland [71. In the present study, using antirenin antibody, we compared the renin activity of the adrenals, mesenteric vessels and aorta in both young and adult SHR and WKY rats.
Methods
Age-matched male SHR and WKY rats, kept under identical conditions with access ad libitum to regular chow and tap water, were killed by exsanguination under pentobarbital anesthesia 24 h (3-week-old rats) or 36 h (17-week-old rats) after bilateral nephrectomy, and perfused with sodium chloride solution (154 mmol/l: saline). Tissues were quickly removed, frozen on solid carbon dioxide, and stored at -8OOC. Renin was extracted by a published method [71. Mesenteric vessels and aorta were frozen and thawed five times before extraction. The renin activity in the extract was determined by a modification of angiotensin I (ANG I) radioimmunoassay [81. The non-specific renin-like action of cathepsin D was minimized by using as substrate unfractionated plasma of nephrectomized rats (100 y1) in the reaction with tissue extracts. Extracts (25-100 y1) were incubated for 1 h at 37OC in phosphate buffer (0.2 mol/l), pH 7-0, containing EDTA (7 mmol/l) and phenylmethanesulphonyl fluoride (2 mmol/l). The difference in renin activity of the extract before and after pretreatment with monospecific anti-renin antibody 171 was defined as specific renin activity.
Results
The specific renin activity in the adrenal and the mesenteric vessels of 3-week-old SHR with normal blood pressure was markedly elevated to levels eight times those of the WKY rats. On the other hand, no difference was observed in the aorta. A similar pronounced increase was observed in the adrenal renin levels of adult (17 weeks of age) SHR with established hypertension, whereas no significant difference was observed in renin of the mesenteric vessels or aorta (Table 1) . The distribution of renin between adrenal cortex and medulla was determined in 17-weekold rats. The two regions were separated under a dissecting microscope. The cortex/medulla ratio of the specific activity of renin per mg of protein was 3.4 + 0.8 (P < 0.05, n = 5 ) in SHR and 0.9 & 0.1 (N.S., n = 5) in WKY rats. The SHR/WKY rat ratio of the specific renin activity was 7.8 k 0.8 (P < 0.001, n = 5 ) in the cortex and 2.1 f 0.2 (P < 0.01, n = 5 ) in the medulla.
Discussion
The present study demonstrates markedly elevated levels of tissue renin in the adrenals and mesenteric vessels of SHR, but not in the aorta of SHR, compared with WKY rats. 
